The impact of susceptibility loci for coronary artery disease on other vascular domains and recurrence risk.
Genome-wide association studies (GWAS) have identified many genetic loci related to coronary artery disease (CAD) and myocardial infarction (MI). However, the extent to which these loci are related to other vascular diseases is not clear. The aim of this study is to investigate the cumulative effects of risk alleles associated with CAD/MI on ischaemic stroke (IS), abdominal aortic aneurysm (AAA), and peripheral artery disease (PAD). We calculated a multi-locus genetic risk score (GRS) in 8446 participants of the SMART (Second Manifestations of ARTerial disease) study based on the lead single-nucleotide polymorphisms (SNPs) at 30 CAD/MI loci, and tested this GRS for cross-sectional association with CAD/MI, IS, AAA and PAD, adjusting for age and sex. We also investigated whether this GRS was associated with recurrent vascular events using Cox regression, adjusting for age, sex, body mass index, type 2 diabetes, low-density lipoprotein-cholesterol, smoking, and hypertension. We found that the GRS was significantly associated with CAD (P = 1.31 × 10(-9)), IS (P = 0.030), and PAD (P = 6.93 × 10(-04)), but not with AAA (P = 0.057). The lead SNP at the 9p21 locus (rs4977574) was associated with all four vascular diseases (P < 4 × 10(-3)), illustrating the functional pleiotropy of this locus. The GRS was associated with recurrent risk of MI (P = 0.026), with a hazard ratio of 1.13 (95% CI 1.00-1.28) for individuals in the top quartile of the GRS distribution (n = 30 recurrent events) compared with those in the bottom quartile (n = 8 recurrent events). Finally, we found a significant positive relationship between the GRS and the number of vascular events (P = 3.26 × 10(-05)). These findings suggest that CAD/MI-associated risk alleles play an aetiological role in different types of atherosclerotic disease.